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2Abstract
The present study examined the effects of reward and need for 
achleveaent (nAch) on goal setting and perforaance in a series of trials 
with repeated success, fros a control systeas perspective. Carver A 
Scheier (1981) and Powers (1973a) proposed a hierarchical aotivatlonal 
aodel incorporating cybernetic systeas at each level of increasing 
abstraction. This hierarchy constitutes the conceptual fraaework in 
which extrinsic and Intrinsic rewards and aultiple goals can be placed. 
NAch, viewed as a special case of the intrinsic sotive for feelings of 
coapetence and self-deterainisa (Decl, 1975) was proposed as a moderator 
of goal setting and subsequent perforaance. This study postulated that 
with repeated success, subjects would increase goals and exhibit 
inproved perforaance; nAch and reward would aoderate the effect of 
success on self-set goal levels; and reward would aoderate the nAch 
differences in perforaance. Eighty freshaan aales were assigned to one 
of two conditions: reward contingent on self-set goal attalnaent or no 
reward. Subjects then participated in a monotonous, laboratory task, 
with an objectively easy initial goal, and were allowed to alter goal 
level for subsequent trials. It was found that reward for goal 
attalnaent exerted a direct influence on self-set goals over trials, 
with subjects in the reward condition setting consistently lower goals 
than in the no reward condition. In the no reward condition, no nAch 
differences were found over trials. Perforaance trends did not confora 
to hypotheses. The results suggest the power of distal goals on 
proxiaal goal setting and the need for exaalnation of the choice between
behavior change vtrsua goal level change. In addition, goals aay 
Increase without an accoapanylng increase in perforaance.
«GOAL SETTING AND PERFORMANCE:
THE EFFECTS OF NEED FOR ACHIEVEMENT AND REWARD
For the past ten years goal-setting has been a aajor concept in 
Motivational aodels in the organizational literature. The central tenet 
of these theories is that hard, specific goals lead to higher 
perforaance than do easy, "do your best”, or no goals (e.g., Locke,
Shaw, Saarl, A Lathaa, 1981). Recently, Caapion A Lord (1982) have 
suggested that these goal-setting theories are liaited in a nuaber of 
ways. First, they Indicate that the role of feedback has been 
undereaphasized. Second, goal-setting theories eaphasize static rather 
than dynaaic Motivational aodels, leaving little rooa for variations in 
technique effective ness due to individual differences. Third, 
goal-setting conceptualizations have also been criticized for failing to 
account for the Influence of coaplex, Interrelated goals on subsequent 
behavior. Caapion A Lord (1982) stress that goals are typically 
eabedded In aore coaplex cognitive or motivational systeas, as such aay 
change frequently, or be poorly defined. Therefore, they propose the 
need for aore coaprehensive theoretical aodels that help explain the 
Motivational processes involved in the goal - perforaance relations 
observed.
A Control Systeas Perspective
One potentially powerful set of Motivational aodels useful for 
investigations of the goal - perforaance relation is derived froa the 
research by Powers (1973b) and Carver A Scheier (1981). Referred to as 
cybernetic control systeas aodels, these aodels view goals and feedback
5as the major components to cognitive procssslng actlvitiss.
Powers asserted that the referent state to which environaental 
information is cospared can be thought of as a goal. Both an 
Individual's goals and the environaental (or task) feedback are coapared 
to one another by a "comparator." Control systeas conceptualizations 
center on the idea that individuals coapare a reference value or 
standard to perceived output froa previous experiences to deteraine if 
any discrepancy exists. A control-systea uses a negative feedback loop 
to describe how an outcoae is evaluated with reference to a standard.
The central function of a feedback system, in general, is to create and 
aalntaln the perception of a specific desired condition. The loop 
involves an input or perception being coapared to a reference value 
through the use of the coaparator. If a discrepancy is sensed, an 
output or behavior is produced. The new perception is then recoapared 
with the reference value to complete the circuit (Carver & Scheler,
1982) (See Figure 1).
Insert Figure 1 about here
The Hatching-to-standard sequence is a process by which individuals 
can regulate their output* Self-regulation works as a process by which 
one deteralnes goals, uses these goals as reference values, and 
subsequently acts to bring one's perceived interaction with the 
environment in line with the goals by either altering the behavior or 
the perception of the reference value (see Figure 2). Any impediments 
to discrepancy reduction would lead to
6Insert Figure 2 about here
uncertainty concerning whether or not the standard can be successfully 
matched. The person would then engage in an assessaent process of the 
probability of reducing the discrepancy, and this would ultimately lead 
to the development of an outcome expectancy. Outcome expectancies are 
formally defined as "an estimate of the llkllhood that the standard will 
be more closely approximated, given the nature of the situation and of 
the behaviors available to the person." (Carver & Scheler, 1981).
Much of the research on determinants of expectancies comes from 
work, such as Atkinson's (1957, 1964), on the subjective probability of 
successfully completing an achievement task. An individual's prior 
success or failure at a task will also have a strong effect on that 
person's future expectancies. In Feather's (1968) research it was found 
that expectancies of success (or failure) tend to parallel actual 
performance. The connection between prior experience and future outcome 
expectancies seemed clear, but later research demonstrated that the 
connection is not as straightforward as it originally appeared. It was 
found that individual difference variables such as locus of control 
(Rotter, Seeman, & Liverant, 1962), attributions (Weiner, Frieze, Kukla, 
Reed, Rest, & Rosenbaum, 1971), and norms all play a significant part in 
the formation of outcome expectancies.
Investigations of the goal - performance relation have typically 
Involved examination of behavior when goals are set higher than 
perceived performance level. Less attention, but also of Importance to
7the understanding of the goal - perforeance relation, la the integrity 
of the Carver & Scheier (1981) eodel when goal levels set are lower than 
one's perceived perforeance level. In this case, outcoee expectancies 
based on previous perforeance would be expected to be high. But, these 
outcoee expectancies are also noderated by individual difference 
variables. The present study attenpts to investigate the notivational 
effects of repeated goal success on subsequent goal setting and 
perforna nee from the Carver & Scheier (1981) perspective in a typical 
goal setting paradign. As occurs in eost goal setting research, 
individuals are not given the opportunity to exit the systee after their 
initial success. Inability to direct attention to other activities is 
expected to foster higher goal setting over trials as individuals seek 
Information about parameters of performance capabilities.
A control system can also aid in the understanding of behavior in 
more complex, real world situations. The system is comprised of a 
multiple level hierarchy with each level containing its own negative 
feedback loop. One aspect of the hierarchy is that at each succeeding 
level an integration or abstraction occurs, leading to more and more 
complex qualities. Powers (1973a) labeled these levels more 
specifically. He divided the hierarchy into seven levels. At each 
level the individual produces an output which sets the standard for the 
next subordinate level (see Figure 3)* In any set of perceptions, the 
level of analysis
Insert Figure 3 about here
8attended to lends to the increasing salience of the corresponding level 
of behavioral standard, which, in turn, causes an action to ha 
subsequently taken. Powers (1973s) assumes that standards for each 
superordinate level are set and continuously reset by the superordinate 
feedback loop. Carver & Scheler (1961) suggest that the top 
superordinate level affecting behavior is determined by the level of 
abstraction attended to. Levels higher than the specified superordinate 
level focused on would not Influence behavior, according to Carver I 
Scheler, unless attention is refocused upon that higher standard. This 
arrangement allows the Integration of various goals at various levels of 
behavior and the concurrent attainment of multiple goals.
Empirical findings lend indirect support to the Carver & Scheler 
(1961) conceptualization of the goal setting evidence. The control role 
played by goals and perceived feedback in the operation of the 
comparator is consistent with the importance of feedback as postulated 
by Erez (1977). In their review of the goal setting research, Locke et 
al. (1961) concluded that neither feedback alone nor goals alone are 
sufficient to improve performance (l.e. Bandura & Simon, 1977$ Komacki, 
Berwick, A Scott, 1978). However, Locke et al. (1981) do not suggest 
what the motivational mechanisms are by which these variables affect 
performance, nor how they might operate.
The control systems model proposed by Carver & Scheler (1981) and 
applied by Campion & Lord (1982) to academic performance can serve as a 
useful heuristic framework in which to better understand the strengths 
and limitations of goal setting techniques. A control system recognizes 
that errors (or discrepancies) can be reduced by either Increasing
9performance, decreasing goals, or some combination of both. Goals are 
not necessarily assumed to be fixed as is often the assumption in goal 
setting research. To date, goal setting research has looked only at 
initial acceptance/rejection of a goal. Changing goals over trials has 
not been investigated in any depth. Yet, it is very possible that 
subjects change self-set goals in accordance tilth feedback over trials. 
The provision of goal variability as a function of experience also 
provides a natural linkage between goal-setting and other Important 
determinants of motivation (i.e., valences, expectancies, and 
attributions) by allowing these factors to exert influence at each cycle 
of the negative feedback loop.
Little research to date has been conducted on the feasibility of 
control systems models. One study by Campion & Lord (1982) applied and 
tested a portion of the model in a classroom situation to examine the 
determinants of discrepancy reduction. After presenting a slightly 
modified control systems model, the authors equated students1 grade 
goals to their referent or desired state. Their hypotheses help specify 
elements of the control systems model pertaining to the initial referent 
or goal level, the expected direction of error, the decision mechanism 
that affects goal change, and the decision mechanism pertaining to 
changes in effort. Their findings demonstrated that dynamic factors 
(l.e., number of failure feedback cycles) were important to the 
understanding of the nature of the individual's response to failure.
They also found that the operation of decision mechanisms may be 
characterized by relatively simple, sequential testing of alternative 
responses to failure. That is, the individual may "try out" well-known
10
responses when confronted by failure.
Past research consistent with on the control systems 
conceptualization of goal setting has focused primarily on the negative 
case where performance does not meet goal standards (Campion & Lord, 
1982), These studies suggest Individuals will decrease goals and/or 
increase performance to reduce the discrepancy. Little or no attention 
has been given to the case of success, when performance exceeds goal 
level set. The present study examines whether goal setting can be used 
as a motivational technique to activate self-regulated or internalized 
performance motivation. Carver & Scheier (1981) suggest that the 
hierarchical level attended to will determine the degree to which 
intrinsic motives will influence behavior. The present task coupled 
with "do your best" goal instructions is designed to direct attention 
toward the upper hierarchical levels.
Hierarchical levels can also be useful in the application of 
multiple goals. Locke et al. (1981) suggest research be conducted in 
this area to discriminate between situations with multiple sources of 
motivation. Goal setting research findings suggest the possibility that 
multiple goals involve both extrinsic and intrinsic motives.
Intrlnslc/Extrinslc Motivation
An additional topic of interest to ay research is the concept of 
motivation as discussed by Naylor, Pritchard, & Ugen (NPI) (1980).
These authors define motivation as "the process of allocating personal 
resources in the form of time and energy to various acts in such a way 
that the anticipated effect from these acts is maximized" (NPI, 1980, p.
11
159)* They dichotomize the motlvatonal process according to its source; 
whether it is external or internal. Definitions of external and 
internal motivational processes are based on the source of the relevant 
outcomes. External motivational processes derive from outcomes or 
rewards obtained from the environment, or extrinsic rewards. Internal 
motivational processes result from Intrinsic rewards, those generated by 
the individual. Intrinsic motivaton fits well into a cognitive theory 
of behavior in that a person’s Intrinsic need for feelings of competence 
and self-determinism may Increase the personal utility of various 
actions and thus provide the activating mechanism for self-regulatory 
control processes.
Views on the relationship between Internal and external motivational 
processes vary. Attrlbutional theories (Weiner, 1974) view internal 
versus external motives as Interdependent, with internal motivation at 
one extreme of the continuum and external motivation at the other.
Spence & Helmrelch (1983) view external and internal motives as 
independent, each with the ability to influence behavior simultaneously. 
During a behavioral sequence, internal and external relnforcers may 
change in salience; Internal reinforcement increasing during task 
performance and external reinforcement increasing at task completion.
In addition, the context within which behavior occurs can be defined 
with respect to its intrinsic and extrinsic elements. According to 
Helmrelch & Spence (1978), three hypothetical relationships could occur 
in a potentially motivating situation: 1) both external and internal 
rewards could be high, 2) external rewards could be low while the 
internal rewards are high, or 3) external rewards could be high with
12
Internal rewards low.
Deci (1975) found that contingent pay leads to a decrement in 
intrinsic notlvation when compared to a no-pay or non-contingent pay 
condition. His theory of cognitive self-evaluation suggests that 
external incentives can reduce the task's potential to impart feelings 
of competence or self-determination, which in turn diminishes intrinsic 
motivation. In this study, the effect of extrinsic reward on intrinsic 
motivation will be examined within an hierarchical framework.
Need for Achievement
Powers (1973a) and Carver & Scheler (1981) suggest that individual 
difference variables affect superordinate functioning. One individual 
difference variable of interest in goal setting research is need for 
achievement (nAch). Locke et al. (1981) suggest nAch to be the most 
theoretically plausible individual difference rationale for behavior and 
goal setting. They proposed that level of aspiration and goal-setting 
correspond. Steers (1975)* in a study of supervisors, found that 
performance was related to feedback and goal specificity only for 
high-need-achievement individuals. Participation in goal-setting was 
related to performance only for those low in need for achievement.
These findings Indicate that levels of need for achievement can affect 
how individuals react to different aspects of goal-setting and feedback, 
suggesting a moderating effect. Yukl and Latham (1978), in a study 
involving typists, found that high need achievers who were allowed to 
participate in the goal-setting process set more difficult goals than 
did low need achievers although they did not perform any better than low
13
need achievers. Other studies have also obtained inconsistent and 
unreliable results.
Locke et al. (1981) noted the inconsistency In past findings of 
studies of individual differences in goal setting. One reason they 
offered for this inconsistency is that the studies conducted were not 
specifically designed to look for individual difference effects. Past 
studies assigned goals to subjects which in turn washed out any 
individual difference effects that may have existed. Locke states that 
"the best design for revealing individual differences would be one in 
which there is free (or a considerable amount of) goal choice rather 
than assigned goals.N U o et al., 1981, p. 142). Locke also notes 
a deficiency in the application of any clear theoretical rationale to 
the individual difference variables. The present study used a 
goal-choice experimental design and the control systems model to examine 
the individual difference effect of need for achievement on performance. 
Levels of need for achievement are proposed as moderators of the effect 
of an extrinsic reward on intrinsic behavior. A control-systems model 
allows these individual differences to be studied for their moderating 
effects due to its hierarchical nature and emphasis on the long-term 
goal.
The extent to which an individual is internally motivated has been 
related to levels of achievement motivation. Dec! (1975) conceptualized 
achievement motivation as a special case of the intrinsic motive for 
feelings of competence and self-determinism. According to HPI (1980), 
individual differences (including need for achievement) play a role in 
all cognitive processes. Campion A Lord (1982) suggest that individual
differences (i.e., nAch, locus of control) could help distinguish 
differing decisions within their control systens model. Need for 
achlevenent has been further divided into three major oblique factors 
(Helmreich & Spence, 1978): work orientation, mastery, and 
competitiveness. These factors focus more directly on the separate 
aspects of the element of need for achievement.
People can be classified into two groups of high versus low 
resultant need achievers according to a prior individual difference 
score on personal need for achievement. According to Atkinson & Feather 
(1966), individuals high in resultant achievement motivation are 
motivated to complete the task at hand, while those low in achievement 
motivation are motivated to avoid the resultant experience of anxiety 
following failure. For this reason, persons low in need for achievement 
tend to avoid moderately difficult tasks. Failure at a moderately 
difficult task would be more difficult to rationalize than failure at a 
difficult task. Similarly, failure at an easy task would be less likely 
and therefore more attractive (Atkinson, 1966). Following along this 
line of reasoning; if an individual's level of nAch affects his task 
choice, it could also affect the approach taken toward a boring task in 
order to make it more challenging. More specifically, a person high in 
nAch could have a greater tendency to use alternative approaches to goal 
attainment in order to make the task more intrinsically interesting and 
rewarding.
High need achievers also differ from those low in achievement 
motivation in the attributions they make for their successes (or 
failures). Ability, effort, task ease, and luck are four factors
15
proposed by Holder (1958) as being the causes aost responsible for 
success or failure. Low need achievers tend to ascribe success to task 
ease or luck. They view effort as Irrelevant, focusing aore on the 
external factors (Weiner, 1972). Persons high in need achleveaent tend 
to attribute success to effort or ability, resulting In the aaintenance 
of a relatively high expectation of future success.
Purpose of this Study
The present study was designed to exaaine the effects of nAch and 
reward contingency on self-set goal levels and task perforaance over a 
series of trials in which subjects experience repeated task success.
The following hypotheses were examined:
1. According to a control system perspective, a challenging, 
novel task should maintain the Batching-to-standard sequence 
over a series of trials. Given continuous trial success, all 
subjects are expected to set higher goals and exhibit laproved 
performance effort over trials.
2. Individual differences in nAch and explicit reward 
contingencies will moderate the effect of previous task 
success on subsequent self-set goal levels. Subjects high in 
nAch are expected to increase goal levels more than subjects 
low in nAch when reward is not contingent on goal success. No 
significant difference between subjects high and low in nAch 
is expected on self-set goal levels over trials when reward is 
contingent on goal attainment.
3* Consistent with suggestions by Locke et al. (1981),
perforaance over trials will be higher for persons high in 
nAch, as compared to persons low in nAch, in the no reward 
condition. However, no significant diferencea between persons 
high and low in nAch is expected on task perforaance over 
trials when reward is contingent on goal attainment.
To test these hypotheses, subjects performed a aeries of 8 trials 
involving a monotonous, laboratory task. All subjects were presented 
with an objectively easy goal for the first trial. Subjects were
16
allowed to alter self-set goal levels prior to each of the subsequent 
trials. All subjects were given unconditional positive feedback 
indicating goal success following each trial. Reward condition was 
manipulated by informing subjects in the contingent condition that 
points toward a nonetary reward were contingent on goal attainment for 
each trial and the reward could be earned only if seven of the eight 
trials in the session were successfully completed. The other group was 
given no information concerning a monetary reward for performance.
Method
Subjects
Eighty freshman males enrolled in an introductory psychology cour e 
participated in the experiment as part o f a course requ rement.
Subjects were randomly assigned to ;ne of two conditions: reward v--r s 
no reward. All subjects in the reward condition received approx*mat y 
$3-00 worth of school supplies. Ten subjects were not included i t 
analysis due to incomplete cata.
Procedure
Subjects were required complete and return a questionnaire . ior 
to the e*perimental session. Tie questionnaire was de; igned to measure 
need for .•* :h. eveaetr see Appencix A). Items obtained from the Manifest 
Weeds® Questicrtnair* Steers & Briunsfcein. 1976), the Attitudes Toward 
Self Scale (Carver © Ganellen, $3 , th*- Work and Fami y Orientation
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Questionnaire (Helmreich & Spence, 1983), the Meed for Cognition Scale 
(Cacioppo & Petty, 1982), and the Hehrabian (1968) Achievement Scales 
were included in the questionnaire. Several items (4, 5* 6, 11, M, 18, 
22, 25, 2?) were included in the questionnaire to distract the subjects 
froe its true purpose. Three items (15,19,21) were removed from the 
questionnaire due to low item-total score correlations. The remaining 
items were then used in computing each subjects* nAch score.
Psychometric properties of the measure used to place subjects in an 
achievement category prior to data analysis are reported in the Results 
section.
The task was conducted on an instructional computer (PLATO) at the 
University of Illinois— Urbana-Champaign. The task was formatted after 
a portion of the two dimensional perception test taken from the Dental 
Admissions Test (see Appendix B).
Subjects were told in an Introductory letter accompanying the nAch 
questionnaire that they would be participating in an experiment 
concerned with task performance on computers. Subjects were reminded of 
the time and location of the session and were requested to mail in their 
questionnaire in the self-addressed envelope provided prior to the 
session in order to reduce the amount of paperwork and time spent during 
the experimental session.
When subjects arrived at the session, they were told that they were 
> a v icipating in a study concerned with task performance on computers. 
Subjects ^ere resented, on the computer screen, with a two-dimensional 
perceptual motor task follow ng the format of those presented in the 
Dental Admissions Test. Four lines of varying length and orientation
18
were presented. The subjects task was to order these lines fros 
shortest to longest. Subjects worked on a series of these problems (21 
per trial) for eight 4 minute trials.
There were two experimental groups to which subjects were randomly 
assigned. In the reward condition, subjects were informed, at the 
beginning of the experiment, that pay was contingent upon goal 
attainment. Subjects were told to do their best. In addition, subjects 
were told they had to reach their self-, et goal level for at least seven 
of eight trials to receive the reward of $3*00 worth of various pens and 
pencils. Thus, reward was all or none for distal goal attainment of 7 
out of 8 trials. The second group (no reward) received no information 
concerning reward. They were only informed of the "purpose" of the 
study and told to do their best.
Prior to the first work session, subjects were allowed to work 
through a practice trial to become familiarized with the task type and 
difficulty level. Upon completion of the practice trial subjects were 
assigned an easily attainable goal level of correctly answering seven 
problems during the first trial. In pilot research, it was fcund that 
subjects could correctly answer an average goal of ten problens in 4 
minutes. Thus, the specified goal was expected to be easily attainable 
for most subjects. This first goal was to act as an anchor for the 
setting of future goals. The subject was next given a choice in 
problem-solving approach. Approach choice was either (1) quantity, 
focusing on how quickly the subject could correctly answer the 21 
problems or, (2) quality, focusing on number of correct answers only.
The subject also made a strategy decision. Strategy choice was
19
m m sm m i with the order in m leh the probless were presented with 
respect to difficulty. Alternatives Included (1 )
•ail atKlirifl m f f  1 1111 II) • Heemtlrtg difficulty* <jf (}1 
dlffiimH-aodsreis-sesy, Frobleaa were classified into difficulty level 
groups by fWWirrh assistant» blind Vo the hypotheses of the experiment.
8ef®rt beginning eech trial, subjects were asked to complete a 
pre-trial questionnaire designed to aeasure confidence level of the 
seif-set goal for the next trial, level of ainleu* satisfaction, and 
perceived goal difficulty (erne Appendli C). Upon coop l at ion of each 
trial, subjects received unconditional positive faadback. All aubjacta 
Mart Infortad only of goal attainment and of the tiaa (If quantity 
approach tat choaan) uaad to collate tha trial. A control was built in 
to provide negative faadback if tha subject aat an unrealistically high 
goal (any goal 18 or higher). After answering a poat-trlal 
questionnaire daaignad to seasure attribution lavala, aatlafactlon with 
parforaanca and aethod choaan, effort relative to tha laat trial, and 
perforeance relative to both othera and to percentile increaae (aae 
Appendix 0), the aubjacta ware given the opportunity to altar their 
approach, strategy, and/or goal level on the next trial, tha pre-trial 
questionnaire-trial-feedback-posttrial questionnaire-resetting of goals 
cycle was repeated for each trial to ascertain perforaance, goal level 
alterations, and self-report aeasures of attitudes over tine.
Following the eighth trial, subjects were asked to coaplete a 
post-task questionnaire concerning the iaportance of strategy, approach, 
and perceived interrelationships; perceptions concerning the task 
itself; and overall attributions of perforaance (see ft pendlx E). Upon
mm
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completion of the questionnaire, subjects were debriefed. Those in the 
reward condition ell received the $3*00 worth of school supplies 
regardless of actual goal attainment.
Results
Independent Measure
Need for Achievement Measure. The measure was factor analyzed using 
a principal factor analysis followed by a varlmax orthogonal rotation. 
Item-total minus item correlations are presented in Table 1.
Insert Table 1 about here
The first factor obtained in the principal factor procedure accounted 
for 7.484 of the variance. Cronbaeh's alpha was used to determine the 
reliability level of the measure (alphas.80).
Dependent Measures
As noted previously, subjects who set objectively unrealistic goals 
(18 or above) for any trial were automatically provided with failure 
feedback. Inspection of goal scores across trials revealed that some 
subjects from all conditions began to receive failure feedback, based on 
their goal choice, following Trial 5. Since the present study was 
designed to Investigate the effects of reward and nAch under repeated 
success, only trials 1 - 4 were examined in these analyses.
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Self-set Goals. Multivariate analysis of variance for the effects 
of reward end nAch ties performed on the level of goal set with repeated 
■easures. Results of this analysis are reported in Table 2.
Significant sain
Insert Table 2 about here
effects for reward (F(1,74)=6.5*p*.05) and trial (F(2,73)s28.29,p<.01) 
were found. Goal levels were higher in the no reward condition than in 
the reward condition. Mean scores were highest at trial 4 (x=13.69)), 
next highest at trial 3 (?=12.06), and lowest at trial 2 (5=10.15). No 
significant main effect for nAch was obtained. In addition, no 
significant interaction effects were obtained. Mean scores (level of 
goal set by trial) and standard deviations for all conditions across 
trials are presented in Table 3*
Insert Table 3 about here
Perforwance. Analysis of covariance with repeated measures for the 
effects of nAch and reward was performed on trial 2, 3» 4 task 
performance (number correct/number attempted). Performance on the first 
trial was used as a covariate to adjust for individual differences in 
task ability. Results of this analysis are reported in Table 4. No 
main effects were obtained. Adjusted mean scores and
22
Insert Table 4 about here
standard deviations for all conditions across trials are presented in 
Table 5.
Insert Table 5 about here
One marginally significant interaction effect on performance was 
obtained: trial by nAch by reward (F(4,148)=2.34,p=.058). A graphic 
representation of this interaction effect is presented in Figure 4. A 
posteriori
Insert Figure 4 about here
comparisons between group means obtained in the interaction effect were 
performed using the Tukey procedure (Keppel, 1973)* No significant 
differences among the groups were obtained when examining the nAch x 
reward x trial interaction.
Coal Confidence. Supplementary analyses were performed on 
confidence of attaining one's self-set goal. An analysis of covariance 
with repeated measures for the effect of nAch and reward, controlling 
for goal confidence on trial 1 , was performed on goal confidence on 
trials 2 - 4 .  Results of this analysis are presented in Table 6. A 
significant main effect for nAch (F(2,73)s7.23,p<.01)
23
Insert Table 6 about here
was obtained. Group means were highest for high nAch (x=5.62), next 
highest in moderate nAch (x=5.38)> and lowest in low nAch (xsA.86). No 
main effect for reward or trial was obtained. Adjusted mean scores and 
standard deviations for all conditions across trials are presented in 
Table 7.
Insert Table 7 about here
A marginally significant interaction effect was obtained for trial x 
reward (F(2,I48)*2.82,p=.06). A graphic representation of this 
interaction is presented in Figure 5- A posteriori comparisons
Insert Figure 5 about here
among group means obtained in the Interaction effect were performed 
using the Tukey procedure (Keppel,1973)* Analysis of the trial x reward 
interaction indicated that subjects in the reward group on trial 2 were 
significantly more confident of attaining their goal than other subject 
groups (p<.05).
Satisfaction with Performance. Supplementary analyses were also 
performed on satisfaction with performance. An analysis of covariance 
with repeated measures for the effects of nAch and reward was performed 
on performance satisfaction across trials 2 - M. Performance
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satisfaction on trial 1 was used as a covariate. Results of this 
analysis are presented in Table 8. A significant main effect for trial 
(F(2f!48)s7.89*p<.01)
Insert Table 8 about here
was obtained. Satisfaction with performance was highest for trial 3 
(7*5.54), next highest for trial 2 (3=5.47), and lowest for trial 4 
(x=4.88). No significant main effects for nAch or reward was obtained. 
Adjusted mean scores and standard deviations for all conditions across 
trials are presented in Table 9.
Insert Table 9 about here
Two significant interaction effects were also obtained: (a) nAch x 
reward (F(2,73)=4.11,p<.05) and (b) trial x nAch x reward 
(F(4,I48)=2.50,p<.05). Graphic representations of these interactions 
are presented in Figures 6 and 7, respectively. A posteriori
Insert Figures 6 and 7 about here
comparisons between means in the two interaction effects were performed 
using the Tukey procedure. Analysis of the nAch x reward, trial x nAch, 
and trial x reward Interactions demonstrated that the moderate nAch, no 
reward group n trial 3* were significantly less satisfied tha n other 
groups. No iher significant differences were obtained.
Discussion
Summary of Findings
Reward for goal attainment exerted a direct effect on self-set goals 
over a series of trials. Given previous success, all subjects set 
higher goals over trials, but subjects in the reward condition set 
consistently lower goals than did subjects in the no reward condition.
In the no reward condition, no nAch differences were found over trials. 
Performance trends did not conform to the hypotheses, although a 
marginally significant interaction did occur (trial x nAch x reward). 
Finally, goal confidence was affected by nAch.
Reward
The reward effect on goal setting demonstrates the power of distal 
goals on proximal goal setting. Feedback was only indirectly 
informative for self-set goal level on the next trial. Feedback on each 
trial consisted solely of a statement concerning goal attainment; 
performance feedback was not given. Subjects were subsequently made 
aware of their status in relation to their distal goal, but behavioral 
change could only occur at the more concrete levels.
Carver & Scheier’s (1981) control systems hierarchy can be used to 
better understand the role of intrinsic and extrinsic motivation in goal 
setting. The upper levels of the hierarchy reflect the role of 
intrinsic reward. The lower levels of the hierarchy are characterized 
by external rewards, those of a less complex nature and less abstract 
origin. Based on the assumption that as one progresses up the hierarchy
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abstractions occur, and each level builds upon the next, It follows that 
rewards and subsequent behavioral regulation can occur at different 
levels. This reward structure suggests that rewards may be represented 
In higher levels of the hierarchy while behavior sequence regulation 
occurs at the lower levels.
In the present study, the nature of the reward structure United the 
extent to which subjects would raise their goals. Reward, being 
contingent on self-set goal attainment, limited the amount of risk a 
subject was willing to take in the setting of the goal. This finding Is 
congruent with Deci's (1975) findings on the detrimental effect of 
contingent pay on Intrinsic motivation. In this case the pay, a more 
concrete motivator, being contingent on self-set goal attainment, 
reduced the intrinsic (abstract) motive to Increase goals.
Heed for Achievement
Need for achievement was also represented at the upper levels of the 
hierarchy as an individual difference. At the superordinate levels, 
rewards are of an intrinsic nature, allowing those high in nAch to 
implement the reward they seek. Low need achievers are less likely to 
be motivated at these upper levels of the hierarchy; focusing on the 
more concrete, external sources of motivation. This difference was 
expected to become evident in the no reward condition where no limits 
were placed on Internal motivation. Failure to find a difference In 
goal setting behavior between high and low nAch groups in the no reward 
condition suggests nAch does not influence self-set goals.
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One possible explanation suggests that the Intrinsic active aay not 
have been cued. Based on the assumption that persons high in nAch tend 
to seek diagnosic information, due to the lack of diagnostic feedback 
and the boring nature of the task, It is possible that subjects high in 
nAch lost any intrinsic Interest they may have had in the task. A 
second possible explanation for the lack of a nAch effect on goal 
setting is based on experimental characteristics. The subjects were 
confronted with a novel task, thus, no choice in the direction of 
behavior was perceived. This explanation would imply that all subjects 
were simply testing the limits of a new behavior by increasing goals to 
the same degree.
Further research on nAch in goal setting should examine whether the 
concern over the effects of cueing nAch on goal setting is valid. 
Futhermore, future research should attempt to replicate these findings 
in a setting in which subjects could change the direction of their 
behavior in addition to altering their goal level. Because subjects 
seek diagnostic information, the question may then refocus on when 
subjects quit the task rather than what goal level they are setting.
Performance
If goal setting leads to higher performance, then increasing goals 
should influence performance as well. While the present study is not a 
causal test of the goal setting - performance relation, it does suggest 
that goals can increase without an accompanying Increase in performance.
The results of the performance data analysis (triple interaction) 
were difficult to Interpret. The low nAch group performed at a
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significantly lower level at trial 2 than other groups and demonstrated 
increased performance over trials. The high nAch group performed in an 
opposite Banner. This group began at a high level of performance which 
decreased over trials to a significantly low level at trial tJ.
The low nAch group performance trend fulfilled predictions of 
incresed performance over trials. Their low level of performance at 
trial 2 was possibly due to their lack of intrinsic motivation in 
addition to the lack of Intrinsic reward.
In order to better understand the high nAch group's decrease in 
performance in the no reward condition, characteristics of the task and 
motivation both need to be considered. A control systems hierarchy 
alone would not explain this finding. The hierarchy would predict high 
need achievers to be performing at a higher level than those low in 
nAch. Due to the lack of extrinsic motivators, individuals low in nAch 
would have no reason to put forth any effort while high need achievers 
would be motivated by the need to gain feelings of competence and 
self-determinism. The high nAch group's initial high performance level 
could be attributed to a high level of Intrinsic motivation. But, the 
task is boring and repetitive. Once boredom set in, a decrease in 
effort shortly followed.
Causal testing to predict performance from goal level independent of 
reward and need for achievement would be informative. One may find th-t 
goal level and nAch each have a direct effect on performance with reward 
exerting its Influence only through its effect on goals. It is also 
possible that in addition to the reward's indirect effect on 
performance, it exerts influence on performance directly.
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It is also interesting to note that confidence was clearly affected 
by nAch. The high nAch group displayed a significantly higher 
confidence level of goal attainment than the low nAch group. If 
confidence can be related to persistence on the task, further support is 
provided for examination in tasks where the subject has the opportunity 
to quit. Thus, in a persistence choice situation, one would expect nAch 
to affect the direction of behavior rather than effort.
The ultimate purpose of goal setting is to stimulate an internalized 
progressive increase in goal setting and performance. Previous studies 
suggest that difficult goals must be set to evidence an increase in 
effort. The present study demonstrates that with the setting of Initial 
easy goals, subjects will Increase goals when experiencing success if 
rewards encourage the Increase. The possibility exists that hard goals 
do not always need to be assigned. Thus, the present study also 
emphasizes another aspect of goal setting; that of stimulating a 
motivation for learning. In addition, success may not link directly 
with an increase in performance effort. It may be that success causes 
an increase in goals, which in turn increases effort only when the 
subject perceives a goal - performance contingency.
Need for achievement under no reward had no effect on goals but did 
influence performance. This suggests that for some tasks, enduring 
individual differences affect performance independent of goals. The 
present study, incorporating a novel task, may have cued Intrinsic 
motives for both high and low need achievers. Thus, no difference
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between nAch groups on goals or performance was obtained. As success 
stabilized, the high nAch group no longer received diagnostic feedback. 
This may have them to decrease effort while keeping their goal level 
high relative to the low nAch group demonstrating their boredom with the 
task.
The present study demonstrates the Carver & Scheier (1981) 
conceptualization as a useful framework for understanding the 
motivational processes associated with goal setting, suggesting the 
motivational benefits of distal rewards and higher level concerns on 
self-regulatory processes.
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T a b le  1
Corrected Iten-total Correlations for the Need for Achievenent Scale
I ten r
1 .45
• .32
3 .58
7 .53
8 .46
9 .23
10 .54
12 .51
13 .54
16 .23
17 .26
20 .44
mCM .16
24 .40
26 .49
28 .09
29 .27
30 .61
31 .21
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T a b le  2
M u l t iv a r i a t e  A n a ly s i s  o f  V a r ia n c e  f o r  G o a ls
Source df MS F
Between Subjects
nAch (II) 2 63.09 1.78 *
Beware (ft) 1 229.90 6.50
R x N 2 43.69 1.26
m  Error 7M 35.36
Trial and Interaction Effects
Effect df F Wilks's Lambda
Trial (T) 2 28.29 .56 •*
T x R 2 1.01 .97
T x N 1.21 ■ 94
T x R x N 1.35 • 93
T Error 146
* p<.05
## p<.01
, ' I^HJJJippiUlUl
Table 3
^  Means and Standard Deviations of nAch by Reward for Goal Level
Goal 3 
Reward
Goa* 3 
Reward
Goal 4 
Reward
i'lA c H Mo Yes No Yes No Yes
Low
M 1C . 7^ 10.21 12.19 1 1 . 9 3 1 4 . 5c 1 3 . 9 3
<z ^O L/ s • j  5 ;:.9i 3.19 3.41 4.08 3.87
* *1 * 16 14 16 14 16 14
Moderate
M 17 . ?3 9.70 1 3 . 2 2 11.41 1 5 . 6? 13-?1
3L r . 04 *. 31 3. .80 3.0-6 3-64 4.04
T V  I . * G 17 9 17 9 17
High
t * * p- -> n 8 .^ 13. ig 10.0? 14.40 10.71
O T\ 3. Mb 4. *;>0 <4.89 5.07 4.62 4.70
M 1C 10 la 10 14
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T a b le  4
A n a ly s i s  o f  C o v a r ia n c e  f o r  P erfo rm an ce
Source df MS F
Between Subjects
nAeh (N) 2 187.93 1.25
Reward (R) 1 178.60 1.18
R x N 2 25.98 .17
HR Error 73 150.89
Within Subjects
Trial (T) 2 «9.78 .49
T x R 2 106.87 1.06
T x M 4 215.90 2.13
T x R x N 4 236.69 2.34
T Error 148 101.14
* p<.05
** pc.01
Agjus!.ed Means and Standard Deviations of nAch by Reward for Performance
Table ■'-
Q \
Performance 3 
Reward
P e r forman c e 3 
Reward
Performance 4 
Reward
* '  P i  c * V • No Yes No Yes No Yes
Lev/
M 3“ • 93 4 3 . 4 3 45.43 Cv •
J ! I
49.79 45.52
3D 1 ^ . 66 5-3C 1 2 . ^ 0 13. 52 1 3 . 2 1 1 1 . 0 9
I < 16 14 16 14 16 14
Moderate
M 4 3 . 3 5 52.9li 48.30 43. iy¥~' 49.79 45.93
/ O r' V . 51 10.3 R • 0 0 8.48 8.78
n 9 1- 0 1? 0 1?
High
n «* *♦ ~ . 04 4 5.84 44.-3 48.10 3 8 . 7 5 45 • 53
SD 12.^7 12.99 19.13 Q r'r?■ • • J f 11.53 CO U)
*  * 10 14 10 14 10 14
T a b le  6
A n a ly s i s  o f  C o v a r ia n c e  f o r  C o n fid e n c e  o f  G oal A t ta ln a e n t
Source df HS F
Between Subjects
nAch (N) 2 14.05 7.23 **
Reward (R) 1 2.17 1.20
R x N 2 .12 .07
NR Error 73 1.80
Within Subjects
Trial (T) 2 .90 1.39
T x R 2 1.84 2.82
T x N 4 .54 .83
T x R x N 4 .42 .65
T Error 148 .65
♦ p<.05
## p<.01
:?fSggJj
5* Adjusted Means and Standard Deviations o f  nAch by Reward fo r  Confidence o f  Goal Attainment
Table 7
Goal Confidence 2 
Reward
Goal Confidence 3 
Reward
Goal Confidence 4 
Reward ■
nAch No Yes No Yes No Yes
Low
M 4 .65 5 * 36 5.02 4.86 4.59 4 . 5 1
SD l.al 1.0? 1 .89 1.15 1.22 ;3:9
N 16 14 16 14 16 14 : :i
Moderate
M 5.20 5 • 66 5.08 5 . 6 5.42 5.31 i f
SD 1 . 1 3 .92 .71 .79 .87 1.06 3:9
N 9 17 a 17 9 17 3 9
High
M 5 . 5 2 5 . 9 5 5 . 5 2 5.52 5-62 5*6
SD 1 . 5 1 .83 1 .58 1.29 11.63 8 . 3 1
N 10 14 10 14 10 14
3 ,3 3; Vi
3 .93;33S —  9:3«
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Table 8
Analyala of Covariance for iatlafaetlon with Parforaance
Source df MS F
Between Subjects
nAch (H) 2 5.39 2.20
Reward (R) 1 .81 • 33
R x N 2 104.11 4.11 •
HR Error 73 2.45
Vlthln Subjects
Trial (T) 2 9.63 7.89 H
T x R 2 1.01 .83
T i H 4 1.69 1.39
T x R x N 4 3.05 2.50 •
T Error 148 1.22
M
p<.05
pc. 01
■4*
Table 9
Adjusted Means and Standard Deviations fo riAch by Reward for Performance Satisfaction
Satisfaction 2 
Reward
Satisfaction 3 
Reward
Satisfaction 4 
Reward
r A eh Sc Yes No Yes No Yes
Lev/
M <mQk 5.60 5.81 5.9? 5-50 9.33
SP . 80 .76 1 .0 0 1.09 1.15 1.65
N 16 16 16 19 16 19
Moderate
K 5. 48 5.25 6 .92 5-59 3-59 5-13
SI) 1 • L+(. 1.31 1 .to 1.37 1.41 1-55
N o 1? 9 l '1 9 17
High
M 5.16 5.61 ./ • r 5-75 5.04 5-75
SD 1 . S2 1 . 0 2 1 . S3 .73 2 . 2 1 .99
N 10 10 10 19 10 19
Figure Captions
Figure U The negative feedback loop.
Figure 2^ The control systems model of Motivation.
Figure 2*, A concrete behavioral Illustration of Powers's hierarchy of 
control.
Figure jL Graphic representation of the trial x nAch x reward 
interaction for performance.
Figure 5^ Graphic representation of the trial x reward interaction for 
goal confidence.
Figure 6^ Graphic representation of the nAch x reward interaction for 
satisfaction with perforaance.
Figure 7^ Graphic representation of the trial x nAch x reward 
interaction for satisfaction with performance.
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Appendix A
Heed for Aohleveaent Questionnaire
Saab of these Jtsteeents la soaethlng people eight say about their 
claMNork, behavior, and/or feelings about coaputera. Read each 
stateeent carefully. You ate to shoe your oen feelings by narking hoe 
such you agree or disagree Kith each stateaent below. Please fill In 
the appropriate space nest to each question on the answer sheet 
provided.
1 , I do ay best work Khan sy class asslgnaents are fairly difficult.
i. I try very hard to laprove on ay past perforaanee in class.
3. Other people think I expect a lot froa ayself.
A. Coaputer terminals are too coapllcated to work an.
5. If given the chance, I could probably learn how to prograa a 
coaputer.
6 . I have a hard tlaa dlscrlsinatlng between two objects that are 
only slightly different i'roe one another.
7. I would rather do soaethlng at whloh I feel confident and 
relaxed than soaethlng which is challenging and difficult.
8 . I aa a perfectionist In setting ay goals.
9. I like tasks that require little thought once I've learned then.
10. I try to do better than ay dassaates.
1 1 . I oould learn sore through a lecture than 1 could froa a coaputer 
lesson.
12 . I prefer to work In situations that require a high level of (kill.
1 3 . I try to amid responsibilities in ay claeees.
1*Strongly Agree 
2:Agree
3=Sllghtly Agree 
4x||o Opinion
5>Slightly Agree 
6xDisagree 
Strongly Agree
14. I would understand »y lessons better if a computer supplement m s  
svslleble.
15. When one thing goes wrong I begin to feel bed end wonder whether 
I osn do anything at all.
16. (then a group I belong to plans an activity, I would rather direct 
it Myself than Just help out and have somebody else organise It.
17. I prefer to think about small daily projects to long-term ones.
18. I can perceive objects In three dimensions as easily as those in 
two dimensions.
19. If I am not good at something I would rather keep struggling to 
master it than move on to something I may be good at.
20. I like to be busy all the time.
21. If I had the choice between working for a worthwhile charity 
drive or working for pay on a regular Job, I would choose 
the charity drive.
22. I as better at reasoning problems than at working with my hands.
23. I worry more about getting a bad grade than I think about getting 
a good grade.
24. If I'm offered an osaignment at work that is more difficult than 
usual I would not accept It unless I received a bonus for doing It.
25. I try to finish ay homework assignments as quickly as possible 
even though I may moke a few mistakes.
26. I try to anticipate and avoid situations where there is a likely 
chance I will have to think about something in depth.
27. I would rather read a teat book than do work on a computer 
terminal.
28. I work harder on a Job I'm gettl-ng paid for than on one without
p»y.
29. I would rather work on a task where I alone am responsible for tee 
finished product than one In which many people oontrlbute to the 
final protect.
30. Ihm standards I set for ryeelf ore hifwr team thorns teat other 
pmeple pete to apt for themselves.
)t. though I tube it in stride whan telnp go well, 1 emmet strongly 
if i t e l n k T a m  doing badly.
14. I would understand ay lessons better if a computer supplement m s  
available.
15. When one thing goes wrong I begin to feel bad and wonder whether 
I can do anything at all.
16. Mhen a group I belong to plans an activity, I would rather direct
It myself than just help out and have somebody else organise It.
17 . I prefer to think about small dally projects to long-term ones.
18. I can perceive objects in three dimensions as easily as those In 
two dimensions.
19. If I am not good something I would rather keep struggling to 
master it than move on to something I may be good at.
20. I like to be busy all the time.
21. If I had the choloe between working for a worthwhile charity 
drive or working for pay on a regular Job, 1 would choose 
the oharlty drive.
22. 1 am better at reasoning problems than at working with ay hands.
23. I worry more about getting a bad grade than I think about getting
a good grade.
24. If I'm offered an assignment at work that Is more dlffloult than 
usual I would not aoeept It unless I received a bonus for doing It
29. I try to finish my homework asmlgnamnts as quickly as possible 
even though I say make a few mistakes.
26. I try to anticipate and avoid situations where there is a likely 
chance I will have to think about something in depth.
2 7. 1 would rather read a test book than do work on a computer 
terminal.
28. I work harder on a Job I'm getting paid for than on one without
pay-
29. I would rather work on a task where I alone am responsible for the 
finished product than one In which many people contribute to the 
final product.
30. The standards I set for myself are higher than those that other 
people seem to set for themselves.
3 1. Though 1 take it in stride whan things go well, I react strongly 
if I think I as doing liily.
Appendix B
(B)
1 . B - C - A - D
2. B - A - D - C
3. C - B - D - A
4. B - C - D - A
Notei Order these lines from SHORTEST to LONGEST.
marnmeimm
Appendix C
Pre-trial Queatlonnaire
1* A) What goal did you set for yourself to achieve in 
this trial?
B) Hoe confident are you that you will obtain this goal?
2. What goal would you like to obtain on this trial in order 
to be at leat ainlaally satisfied with your perforaance?
3. A) How aany probleas do you think you will actually get
correct on this trial?
B) How confident are you that you will actually get this nuaber 
of probleas correct on this trial?
A. How difficult do you consider your goal for this trial 
to be?
Appendix D
Post-trial Questionnaire
1. Ho n satisfied are you with your perforaance on the 
last trial?
0% 10% 20% 30% u0% 50% 60% 70% 80% 90% 100% 
|---- 1---- 1---- 1---- 1---- 1---- 1---- 1---- 1--- 1----- 1
2. Use the rating scale above to rate how auch you think 
your perforaance was due to:
A) Luck (Enter f)
B) My Effort (Enter i)
C) My Ability (Enter %)
D) This being an Easy Task (Enter J)
NOTE: YOUR ANSWERS TO A, B, C, AND D, SHOULD TOTAL EXACTLY 100*
3. How auch effort do you feel you put forth In the last 
trial as eoapared to the trial before this last one?
4. Ho n well do you think you have done on this trial as 
to tother aales your age.?
5. Ho n satisfied were you with the aethod you used In 
reaching your goal?
Appendix E
1# "^If*** ex*en* <*o you feel that your choice of strategy made
a difference in your perfonaance?
Post-Task questionnaire
' Z
.1-------r
A lot
3
-4 4-
r
4-
6  *7
4 -------- f
none
2 . To what extent do you feel that your choice of accroach made 
a difference in your performance?
i
A lot 
3 # How
x  y </ <r 6
— i------ — i—  ■— *--------- 1----------1------
jaciofied were you with your performance
7
- 4
none
in general?
1 * 6 4 S  6 t
f"------- f---------f----- ---- 1-------- L--------- U ....—  t J
unsawfs? ied satisfied
4. If you changed your approach, did you feel you neede to change you 
(circle all that apply) s 1
a. gcal
b. strategy
5. Did you thin/, your performance got cetter or worse over trials?
V +
r
— +
7
much betterr.ucn worse
6. Was the goal feedback you received what you expected based on 
how you felt you performed on each trial?
Yes
No_____  (please explain)
7. Overall, how difficult do you think these tasks were?
»■
1
-b +
r
very 
easy
8. To w'nat extent was doing the task it.
+
harl 
interesting?
>r^
ira
%
•+
4 S'
4*m
very
boring interesting
9. Use the rating scale below to rate how much you think your 
performance was due to
0# 10 20 30 W  50 00 70 80 90 1 00#
.----- 1----- 1----- — |------- 1— H----- 1------1----- 1---- ,
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Post-task viuestionnaire (2)
a. lucl
b. my i
c. my ■
d. t hi,
(no~i r . * •
10. Rate
r.urr.oer
t
1*—
S f *•« | h—
r«»K*e. J—
tc^y h--
w o r H /«$$ \---
d,|)
1---
{---
3 should total exactly 10C?0
-r
H-
r
-t-
4-
4 t  X € • rtj
i U * r i
-f
“4 c . *»«i
-f IA^I^
-4.
 ^ 1 ' I " * "  "' ”  ■11 | Ua **ip§etxf 1
1 1. List all the reasons why you were willing to do the tasks.
Rate how much each reason influenced your total effort on the < 
tasks.
1 .
2 .
3.
4.
Effort ratings for all reasons
_ %  influenced my effor 
influenced my effor
I #  // /■•' w
should total 100.H)
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1 . I feel that the use of the computer facilitated (improved) 
my performance on the task.
1 2
j.
Disagree
3 U
-I------------L
5 6
x
7
---- 1
Agree
2 . U -  *he computer made the experiment oori
2 3 ^ 5
Disaqrse
and monotonous.
6 7
, t ,----- -- j
Agree
I have uono classv/orfc on FLATQ in the past, 
.as_____  i<o
i*. It it 
i
i_______
!wk3ier to v/ork on rLATO than with pater
3 4 5
---------1__________ il
Disagree
and pencil.
6 7
----1---------- ,|
Agree
The experiment did not seem to last as long as it did
1 2 3 4 5  6
'— -------- (_----------- L___________ [ _____  1 ,
Disagree
6. I can work faster on a computer than on paper.
JL 1
Disagree
Agree
Agree
7. Additional comments<
